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COMri/ETR SPECIFTOATION 



Improvements in or relating to Apparatus and Method for 
Injecting Moidable Material into a Mold 



TVe, riiRYSLKR OoRFOUATiois^ a cor- 
poration organised imd.er tlie laws of the 
State of Delaware, tJnited States of 
America, of 341, Massacliusetts Avenue, 
5 Highland Park, Detroit, llicliigan, 
United States of America, do hereby 
declare the nature of this invention and 
in v'hat manner the same is to- he per- 
formed, to he ]iarticnla'rly described a-nd 
10 ascertained iii and by the fo'llowinff state- 
m.ent : — 

This invention relates to an improved 
apparattis for and method of injection 
molding and is an improvement npon the 

15 injection molding apparatus- and methods 
disclosed in British Specification 605,867. 

More particularly, the invention relates 
to an imi>roved nozzle structure which 
may be advantageously used in injection 

20 molding of plastic compounds of both 
theTmbplastio and heat curable types 
which shrinlc during conversion from a* 
relatively flowable to u. solid vstate. 
» One of the main objects of the inveu- 

25 tion is to provide in injection molding* 
apj^aratnis an improved nozzle- structure 
which maintains pressure upon the con- 
tents of a filled mold through out that 
period following the mold-filling opera- 

30 tion dnring which shrinkage occurs as the 
rontents of the mold undergo setting 
action. 

Another object of the invention is to 
.])rovide an injection nozzle of this (*har- 
35 acter whioh supplements the contents o-P 
file mold during shrinking of the com- 
■ pound therein as the compound sets in 

order to rompensato foi* «url) shrinkage 
while the main f'oni pound displacing* 
40 means of the injecting unit is inoperative. 
A further obje!?t of the invention is to 
]irovid6 on extensible and conirartable 
nozzle in injecting apparatus of this 
character having a part which remains in 
46 pressure communirative relation?=hip \viili 



the nicdd inlet after the injecting unit 
and mold have been urged apart by the 
pressure of the compound in a filled mold. 

Another object of the invention is to ^ ' 
provide in a nozzle of this kind, a con- oO 
tractable chamber from which compound 
is displaced from the nozzle into the mold 
under the force by which the injecting 
unit and mold are urged together after 
operation of the main compound displac- 55 
ing mechanism has ceased, following a 
mold-filling operation. 

A still fui4;her object of the invention 
is to provide improved control mechanism 
for injecting apparatus of this character 60 
which simxiltaneously discontinues com- 
pound discharging operation of the main 
compoamd displacing means and closes 
the passage in the injecting apparatus 
leading to the nozzle and thereafter maiu- 66 
tains the force by which the injecting 
unit and mold are' urged together for a 
predetermined period in order to utilize 
this force for the purpose of retaining the 
compound in the nozzle chamber xmder 70 
pressure and holding the nozzle in pres- 
sure, communicating relation to^ the mold 
inlet during at least initial setting of the 
compoimd in. the mold. 

A still further object of the invention 76 
is to Tirovide improved control mechanism 
of tins kind which will accommodate the 
Approaching inovement of the injecting 
unit and mold which contracts the nozzle 
<•}) amber, without bringing the compound 80 
dis])lacing mechanism and valve control 
means into actuation. 

Another object of the invention is to 
provide fn an injecting unit control 
system ipechanism which will cause the 85 
co»n.ipound disnlacing apparatus and 
valve onening device to function durinc* 
only altemafe a.i>proachin<r movenients of 
the rtdrttive shif table mold and injectinGT 
unit, '90 
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AcofU'fliiiQ' h» rlie invent iiiii there is 
providtnl a nozzle for oouveying niolduble 
material from an injecting* unit to a nioUl 
inlet, conj prising- n Iiody portion -^^jenr- 
*^ ahle Ifi said inji'f-ring- niii! im*] li;»viug- a 
passage 'tliorein, an outlet ]iortiou &liit"t- 
ably mounted in telescoiuiig* re]iii:ou:?]iip 
with respect to 5aid l*»ody portion and 
ha vino* a pas-^au'e coinnnuncr.'inci* with 
• f^ the passag^e ot: ^ai»I body r=ortii»n., and 
*nienns for liiuitiu.u* rr- hi live sliiftins^* of 
said body and outlet portion? in re>;])eo- 
tirely opposite direction^. 

The invention also includes a » nozzle 
15 for conveyinpr moidnhle inaterial from an 
in jef ting- unit to a mnld inlet under pres- 
sure, coniprisinQr an out^:»rh(>dy ."art semr- 
able to said injefttin^ iinit aiid haviiin- ;> 
passage therein, an inner tubular outlet 
20 portion slidably niminted in close-fitting 
relationship in the passag-e of said body 
part- and extendin-:]!' b'^yond the outlet end 
thereof, said inner tubular Tiortion of 
said nozzle liavinsr an. e?:trenuty shaped 
25 to fit in pressure roninnini''ntin.Gr relation- 
ship with said mold inlet and beint;- shift- 
ahle outwardly of said body r^ortion by 
pressure on th-? nsoldable material in said 
nozzle upon completion of filliij^r of said 
30 mold, said inner tiibular r-'^rtioi^ bein^^ 
^liif'tablf^ iiiTrardly from its "?:tended |io<;i- 
tion for disj^lacino" material from said 
nozzle into snid mold to liiaintain ]iressuro 
on aud compensate for shrinVaf^re of the 
35 materiid therein. 

The invention furiherriiorf rcbiles tnt 
a]>paratus for injyetiui^' nioldable ni:derinl 
into a mold haviTig ^n inlet including an 
injecting unit provided wiili a di'schnrrre 
40 passatye and a nozzle and 7iieans for dis- 
phtoinir material therethroui'h, said 
apparatus comprisin«r a. valvt? adapted to 
close said pas>af^-e. iJieuns relatively shift- 
ably mounting- said injectinG- unit and 
45 moid for bnnGin": said nozzle into and 
out of niold-nlling' relauo?iship with 
respect to said mold inlet, and nieehanisni 
for relatively uri^-insr said ir!.fcctiu*r unit 
and mold toward mold-fill iir^ rela- 

50 tidnship, said nozzle beinu- ''onstructed 
and nrrauG'Gd as liereinb-t^fore <lo^cribed. 
whereby said outlet yjortioTi of tlie nozzle 
is movable oulwardlv v/ith res:jeft to said 
body portion bv the ju'e.-^ure of the 
55 material in snid nozzle when ^aid mold is 
filled and movnblo inwardly by the net ion 
of said uje-dianisni for maiui;nnin.a* pres- 
sure u]iori the content- of snid mold and 
di-placiii'T materird ?rom said ?inzzle into 
60 said mold to rom penmate for ^brinknTe of 
the material theiH!»ii? wIiaji «oid vnlve is 
closed - 

The* invention furtliermore iiiclud»»s 
the inethod of moldin/? ida^iti*^* '•omuound, 
65 which comprises the steps of yieldably 



uraing' an extensible and oontractable 
f)Iastie compound discharge nozzle and 
the inlet of a niohl inio eu;^a«*eineiit and 
tliereby into nicdd-tiliinijt- relationship 
with said iiozzb* ron.irai-tt'd due to said 70 
cn^iigvmeut, inject inu- a niold-filliog - 
char*j;'e of said com pound under i>ressure 
throui>-h a passas'e eoinmunicating- with 
said nozzle ami thi'oug-h a pa>sa^e in said 
nozzle into said mold inlet Irom a source 75 
ot said comiJound umlci" [ues>ure, cont inu- 
inj4- tlitf appHcatiou ot i>ie.'-sure on said 
sf>urce after said mold i< filled and until 
the hack pressure causes extension of said 
n(»zzle, di^rontinuiiig- the application oi 80 
pressure on said '^^ource sulHtantially 
iiinuediately after a predt-iermined exten- 
sion of said nozzle, soiidi tying tlie plastic 
coinpoiind in said mold, and maintaining 
the pre"?sure u])on and compensating for 85 
shrinkage of the coniiKuuid in said mold 
during .solidin4*ati;>u thereof by contrac- 
tive displacement of t tuujionnd from the 
passage of said nozzle. 

In order that the invention may be 90 
fully understood it- will now be rlescribed 
with reference to the a i coTii pa ny inn- draw- 
inins. in wliicii : 

J'ig. 1. is a rra;[J!nienlary, side eleva- 

view- of injecting apparatu-i eni- 95 
^odyin^ the invention. 

I'ig. is a vertical sertional view taken 
nn line V? — of Fig. 1 . 

rig. '^ is a iiagmenrary, plan view of 
vhe injecting ap]»arHl us sliown in Figs. I lOO 
aadJ2, as viewed from lint^ — 8 of Fig. 2, 
tig. 4 is an iM)larg<'(l, fragmoniary 
vertical sectional view On tlie line 4 — 4 
of Fig. t2 showing details of construction 
OL the nozzle of tlie injecting iipj>aratus. 106 

Fig. -3 is a sectional view similar to 
Fig. 4, bui illustrating a nozzle structure 
embodying a njodifierl form i>f the inven- 
tion. 

Fig. (1 is a sectional vit-w similar to HQ 
Figs. 4 and -7> but showing a nozzle struc- 
ture which embodies a still further em- 
bodiment of the invention. 

big. 7 i^ a horizontal sectiiuial view 
iuken on line 7 — 7 of Fig. 2. 115 

Tn the forms of fhe invention shown in 
ihe drawings; the injecting apparatus 
compri'ses a tubnlar body portit^n, shown 
in Fig. 2, generally designated by the 
numeral 10, and liaving on ujiper sertion 120 
11. an intermediate section 12. and a 
heating chamber 13 to wbicli is attached 
n valve body 13^ having a valve element 
14* provided with an operating lever loV 
A j;ozzie bfuly 1.4 having a di?j-harge 125 
nr.zzle element 15 loi ;ited at its extreme 
C:-d U mounted on thf> bnver «*nd of fht» 
v:dv- body 13^ 

The intermediate -^e* tion 12 i< »Tovided 
with a bore 16 which i« axially aligned 130 
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^^itli .tlie passnge 17 in the lien ting- climii- 
ber as well as witL. the en+raaice passage 
IS o£ ilie nozzle. A conveyor-like .«screw 20 
(.^xtoiuls tliroug'h the bore 10 ;aul is pio- 
5 vided. a thread 21 ^diich relatively 
closely fits the wall of the bore 10 iind 
Tvhie.h extends throut»'h the interior of the 
Ufjj'per section 11' tt> a location adjacent 
the valve hody ,13*. Provided on respec- 

10 tively o.pposite sides of the hore .h(i are 
chambers 22 and 28 wliich are fanned in 
part by slots '24 and 2^i, respectively, pro- 
vided thixjufj^h the wall stmrtnre of the 
intermediate section 12, and in part by 

15 recesses 26 and 27 of caps 28 and 20, 
respectiYely, which are monnted on the 
sides of the intermediate section 12 in 
alignment witli the slots 24 and 2-5 there- 
of.' 

20 Rofcatably monnted in each chamber 2-3 
and 23 is a jrearlike element 30 and 31, 
respectively, having teeth meshed with, 
the thread 21 of the screw 20 in a worm 
a.nd g-ear relationship. Each of the 
26 gears 30 a.n<I 31 have bosses 33 extending 
from their opxjosite sides which are jour- 
nailed in apertures 84 formed partially 
in the wall stimctnre of the intermediate 
sectio-n 12 and partly in the caps 28 and 
30 29. The bosses 33 are rotatably I'eceived 
within bearing* elements 35 disposed in 
the apertures 34 which are- held against 
Mxial displacement from the apertures 
84 by plugs 8(? and 87. The ping 86 
3B comprises a metal <lisc. having its peri- 
pheral portion seated in a gToove 38 
fonned in the wall structure of the inter- 
mediate section 12 and associated leap. 
The phiff 37 co-mprises a metal sleeve 
40 having' a radially extenidng flange 39 
seated in a groove 40 .similar to -the groove 
38. The plug 3i7 Ls pTovided with a 
central threaded apertaire in which a 
threaded plug 41 is disposed. The -ping 
45 41 engages the extremity of one boss 33 
of each g^ear and serves to hold the oppo- 
site extremity of the other boss 33 there- 
of against a.\i abntnient 42 provided on 
the inner side of the plug 86. 
50 The gears 30 and 81- serve as rotatahle 
doms and the teeth thereof extend into 
the groove of the thi^ead 21 -of the screw 
20 to I'O si tively op])05e turning of 
ma.terial operated upon by the thread of 
66 the screw with tlie latter. In this 
manner, a pressure is positively built up 
upon the material within the bore IG of 
the -intermediate section 12, as well as 
upon the material contained in the 
60 passage 17 of the heating member 13. The 
teetk of the gears 30 and. 31 are meshed 
\vith the thread 21 of the screw 20 at a. 
location spaced from, the inlet end 43 
of- the intermediate section '12. There 
65 is at least one complete full turn of tlie 



thread of the screw 20 which is in close ■ 
fttting i-elationshii) with respect to the 
wall of the bore. J G between tlie inlet end 
of the bore 10 and the location at which 
the slots 24 and 25 coiniuunicate ihero- 70 
with. ATith this construction any 
material operated upon by the screw 
which is displaced from tlic bore 16, by 
reason of its being cai-ried between the 
teeth of the gears 80' and 81, is returned 75 
to the bore at a location at which, the 
material is at least initially compressed 
by the thread of the .screw. Therefore, 
the mold able material whicb thus flows 
through the chambers 22 and 23 is not 80 
removed fiimi a zone of high i)res!5ure to 
a zone oi atmospheric |>ressure and 
accox'dingly compres.^iiTB Avorlc which has 
been done on this material is not lost. 

The screw "2^0 has a shank 44 on its 86 
upper extremity of substantially square 
cross section which is received in a corres- 
pondingly shaped .socket 45 of a. spindle 
46. A pin 47 extends througli .openings 
in the wall of the socket 45 and a regis- 90 
tering opening 48 in the shank 44 for 
holding the screw agaii\st displacement 
from the spindle. The in.iecting unit is 
provided with mechanism for driving the 
screw Avhich inchides a motor i53 having 95 
a shaft 54 provided with a A\'<n'm 55 which 
is meshed with a worm gear 50 keyed to 
the spindle 4^6. The motor 58 is sup- 
ported by and the transmission gearing 
is disposed within a housing 57, Pig. 2, 100 
spaced vertically from the intermediate 
section 12 of the injecting apiJaratus by 
the tubular structure, heretofore referred 
to as the upper section 1 1 of the injecting' 
apparatus, which .is pi'eferably formed 106 
integral with the transmission housing. 
The spindle is rotatably sup]>oii:ed by 
spaced rolling contact beaiing units 58 
and. 59 mounted in the housing 57 and 
cover plate 60 of the latter, respectively. 110 
A thrust bearing imit 61 disposed be- 
tween the cover plate and a spacer 62 
which bears upon one side of the worm 
£>'ear 56,. opposes axial, mqveiaent of the 
latter in on© direction and a thinist bear- 116 
ing imit 6*8 disposed between the bearing 
unit 58 and the other side of the gear, 
oipposes axial movement of the worm 
gear in the opposite direction. 

AAHien the injecting apparatus is used 120 
ill inold-fllling* operations it is preferalDly 
pivotally mounted on a. support 78, T?ig. 
1 , for rocking movement about an axis 
74 into» and out of mold-filling relation- 
shi]) with respect to a die or mold gener- 125 
ally designated by the numeral 75. For 
the purpose of illustration, the mold is 
shown in the drawings to include separ- 
able^ pai-ts 76 and 77 mounted on the sup- 
p<.rt 73 and on a shiftable rani 78, 130 
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re^.pecxixelj. 

Tlie materinl 
Ilt•u^e(] wliili* It i 

f-ns in ;niy suifjiW** nuimu^r. An el<*ctiic 
Iipaiing' clemenl 71) miix W providoii in 
wall striioturc* of rbo Isenting- chamber 
1 8 or the vrall stniof-ure of the latter may 
he !*ored out to acooniniodate supply of 
any suitable heating* Dierlium. A gajj 
<SI i-? pref«*rahly provided hefween ilie 
inafii portions of fho :tdjai out ends of the 
ill terra ediate section 12 and henfixig' 
rhamher 13 in order to reduce the trons- 
mission of heat from the latter to the 
material in the vifiuitv iu which it is 



hciu.v iuitiolly placed under oompre*- 
^ion. 

The discharge nozzle 1^ rom prises a 
tubular hody part 82, Fit?. 4, in whifdi is 
20 formed the eiitraure passa.Q:e 18. A tuhu- 
lar discharg-e «^ertio»i 83 is axially slid- 
ably mounted in the pnssn.Te 18 of the 
T>ody Tiortion 82 and provided with a 
fcn^^ral discliarcre j)as5nge 84 which is 
2-3 adapted to feed mold able material into 
Hie inlet ope.nin^i' S'^ of the mold 75. The 
inlet oj>eniii!r 8o has a bevelled seat with 
which, a corre^pondi'nsrly bevelled end 
porfiou 86 pi'ovided on the outer ex- 
30 rremity of the discharge section 88 of the 
nozzle is adapted to rea'ister. Tn order 
to i>revent separation of the inner dis- 
charg-e section S3 of the nozzle from the 
body port-ion 82 thorcof piid to limit nxinl 
35 movement of the discharcre- section 88 
with respect to the body ]*iortion. a rcce>5 

87 is provided in tlie side or tlie disrharcre 
section 83 for receivina^ a y-ui 88 mountecl 
ill tlie wall of the body i»ortioii 82. The 

40 upT:(^r and lower ends of the recess 87 
nbut opposite side portions of the pin 

88 and tluif^ establirdi the lower and upper 
limits of movement, respectively, of the 
discharg^e section ndati ve to the body 

^•^ l>ortion of the nozzle. When the inject- 
incs* unit and mold are in the mold -fill in/? 
relationship shown in l?i£rs. 1 and 2, the 
nozzle is urcred toward the mold as here- 
inafter more clearly set forth nnd the dis- 
50 id!;ir.<i'e section 88 i-^ lie! d in retracted- " 
7H»sifion by the forf^e with which the 
•nozzle T«5 ursred fov-ard the mold. The 
disch arcre section remains in retracted 
position durin*? the niold-^llin<r operation 
^'5 and until the mold is comnletely filled. 
AAHien the mold is c(»mpTetely filled, fur- 
ther momentary di si ?1 a r erne.' it of com- 
i.'Oinid from the T^ros^ure rdi amber of fho 
iuiectincT unit e^rtends the nozzle to the 
60 position «?hown in Via:. 4. As herein- 
after more dearlv <^et forfh, di^^char^re 
rotation oF the screw is discontinued and 
the vnlve 14^ is plo-^ed when the nozzle 
is extended by a' fion ^f the T>r'^-^'^ur«'- 
85 created by the screw immediately after 



the: mold is completely filled. Wlieu the 
mold has thu> boeji filled and discharge 
ojieratian of the screw 20 has been dis- 
continued and the valve 14* ha< beoii 
r1o.sed, f!ie forr-p^ by Mhich die injeftinp 70 
unit is ursred, as hereinafter set forth, 
in. a ciumterclockwise direction, as viewed 
in Fig". I. about its pivotnl axis 74, re- 
tains tlie compound iu the mold under 
jiressiire while it is beinff set either by 75 
a heat i-urinf^ or f*oolinir action. Tnas- 
mucb ns many aioldable compounds of 
the type capable of being injected by the 
improved a]>paratus, ^lirinh upon solidi- 
tyiug\, the force by which the nozzle body 80 
82 is urp*ed --downwardly, as viewtHl iu 
Pis'. 4, disploces moldablo material frmn 
tlie nozzle into the mold inlet so ns to 
r-ompensate for such shrinkaore and to 
maintain the contents of tlie mold under 85 
uniform p7'e^<;ure durinor the solidifyinsi' 
stag*e. 

In Figs, o niul 0 are sliown two modi- 
fications of Hie nozzle structure illustrated 
in Fif£\ 4. Tn the form shown iu Firr. 90 
5 tlie nozzle body 82 is provided with n 
shoulder 90 which is adapted' to engafre 
the inner end of the shif table section 88 
of the nozzle when the nozzle is in its 
retraf*ted condition. Eng-arrement of the 95 
inner end of the shiftable discharg-e sec- 
tion 88 of the nozzle with the slioulder 
90 forms a seal which serves to prevent 
vhi? flow of material beincr discharfred 
through t]\e nozzlo between the engfBrred 100 
surface^ of the body portion 82 and dis- 
ch nri?e section 88 of the nozzle. 

Tn the form of the invention illus- 
trated in Fig", n the body portion 82 of 
the nozzle i?^ provided with a shoulder 90 105 
anninst whicli the inner extremity of the 
-^ihiffable dif^rdiarge section 88 of the 
nozzle abnts, as in the fomi shown in 
Fiir. o. However, in this form of the 
invention there is provided between the 110 
body portion 82 of the nozzle ami the 
shiftable disohargre seetion 88 thereof a 
sleeve or collar. 9h havinjr an upper ex- 
tremity 92 spared from the shoulder 90. 
Tiii<; shiftable section of fhe nozzle 115 
is provided with a h'*ad rwr^ion 98 which 
is ^li.<5iK>sed between the Qhf>ulder 90 of 
the body portion of the nozzle and tlu- 
upper extremity 92 of the sleeve 0]. 
li\nien the shiftablr> ^;oction 88 i<; in re- 120 
tracted condition, the np^ier extremity 
thereof bears a,G:ain«f the shoulder 90 to 
form a seal nii-aiii^t adm.i<riioii of mold a Mo 
material between ihe nozzle l>ody and 
shiftable section. Tlie upper extremity 125 
92 of the sleeve abuts o shoulder 04 
formed on the head ]>;iH m of fhe shift- 
able sertion 88 (o limit ontwni-d exten- 
sion of the shiftable -^eetion 8-'^ 
vrith respect to fhe liody portion 130 
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8 of the nozzle. Eng^g^ement of 
tile surfaces 92 and 94 oconrs wlien tlie 
section S3 is in its maximum extended 
condition aad serves to prevent the flow 
5 of moldable material beyond the location 
of these eng'aged surfaces. 

The injection molding* apparatus which 
is provided with the improved nozzle for 
compensating for shrinJiage occurring' 

10 during* soUdification of moldable material 
in a; mold, is provided with a control 
system which serves to accommodate dis- 
placement of a small eharg'e of moldable 
material from the nozzle after the mold 

15 has been initially filled. This control 
apparatus is best shown in Ei^s, 1 and 2. 
It inchules a cylinder 98 mounted on a 
support 73, in which is slidably disposed 
a piston 99. The piston 99 has a piston 

20 rod 100 which is pivotally attached at 
IQI to the injecting xmit on the right 
hand side of the pivotal axis 74, as viewed 
in Fi|>". 1. Fluid pressure may be ad- 
mitted to) the lower end of the cylinder 

25 98 by a conduit 102 in ordei* to urge the 
piston 99 u.pwardly and thus rota.te the 
injecting unit in a coanter-cloclcwise 
direction about its iDivotal axis 74. Fluid 
pressure ma^'^ be admitted to the Tipper 

•30 end of the cylinder 98 through a conduit 
103 in order to rotate the injecting* unit 
in a. clockwise direction about its pivot 
74. The conduits 102 and 103 are con- 
nected with a valve, generally designated 

35 by the numeral 104, which includes <«■ 
housing structure lO^i having a rotatable 
A-alve element TOG jourualled therein. 
An operating lever 107 is attached to the 
rotatable valve elenietit lOG for rotating 

40 the latter to selectively admit fluid under 
pressure to either of the conduits 10'2 or 
103. Wlien the valve is in the position 
shown in Fig. 1, fluid is supplied through 
the inlet pipe 108 to the passage 109 o£ 

46 the valve element 106 and from the 
passage 109 to the conduit 102. The 
conduit 103 is connected Avith atmosphere 
by an exhaust groove 110 formed in the 
rotatable valve element lOG and through 

50 a conduit IJll which communicates with 
the groove 110. Wlien the valve element 
?:U> is rotated in a counter-clockwise 
direction, as viewed in Fig. 1, the 
passag'e 109 of the rotatable valve element 

55 is brought into comiiiiini cation with the 
conduit 103 -and fluid pressure is. sup- 
plied to the upper end of the cylinder 98, 
while the groove 110 is brou.;<?ht into 
communication with the conduit 102 for 
'60 the purpose of exhausting fluid pressure 
from beneath the piston 99. Movement of 
the nozzle of the injecting unit into and 
out of mold-fllling relaHonship with 
respect to the mold may be elPected by 

65 controi of the valve 104. 



The valve element 14^ Fig. 2:, is norm.- 
ally urged toward its closed position % a" 
spring 112 Fig 1, whieh is attached to 
the valve lever The valve 14^ may- 

be oipened against the action of the spring 70 
112 by a solenoid 113 which is mounted 
on the injecting unit and connected by 
a rod 1 14 with the valve lever 15^. 

The motor 53 by which the screw 20 
is driven is of a reversible driving* type 75 
and is provided with a terminal lHo 
which is connected by a conduit 110 with 
one conductor 117 of a power line. The 
other conductor 118 of the power line is 
adapted to be connected with a. terminal 80 
H9 of the motor through a switch com- 
prising a switch element 120 in order to 
establish rotation of the motor to drive 
the screw in a forward pressure-creating 
direction. The switch element 120 is 85 
normally urg'ed out of contact with a 
fixed switch element 122, connected with 
the terminal 119 of the motor, by a spring 
li23 and is adapted to be urged against 
the action of the spring 123 into engage- 90 
ment with the contact 122 by a solenoid 
124. When the solenoid 124 is de-ener- 
gized, as hereinafter set forth, the 
movable switch element 120 is urged in 
a counter-clockwise direction as viewed 95 
in Fig. 1 until it engages a contact 12o 
which is connected by a conductor 12(^ 
through a switch, generally designated 
by the numeral 127, with a conductor 
128^ which is connected with the reverse IQO 
terminal 121 of the motor 53. The 
switch 127 is adapted to maintain reverse 
operation of the motor and accordingly 
of reverse pressure-relieving driving" of 
fche screw 20 throughout a predetermined io5 
portion of a rotation of the screw. The 
switch mechanism 127 is substantially 
identical to that shown in British Patent 
Specification 605j867 and it includes an 
operating lever 128 Fig. 3, on the free nQ 
end of which is provided a roller 129. 
This switch is associated with switchr 
actuating mechanism which is responsive 
to rotation of the spindle 46 by which 
the screw 20 is drivingly rotated. The -j 
switch-operating mechanism, shown in 
Fig. 3, comprises a rotor 130 which con- 
sists of an integral extension of the 
spindle 46. The rotor 130 is surrounded 
hy a split ring 131 comprising frictional 120 
material havings a split metal band 132 
on its outer periphery. The band 132 
preferably comprises resilient metal, such 
as spring steel, nnd is conditioned "to ' 
frictionally urge the frictional material 125 
J 31 against the periphei-y of ■ the rotor 
130. Mounted on the. metal band 133 
are orcxiately spaced brackets 133 nixd 
134 having outwardly extending flange??. 
The rotor l30 is disposed within a ho as- 13U 
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135 in wliicli is shiftably iiiuiiiiJ*-.! :\ 
slide bar 1-3U. Tlie eud porrious of liie 
slide bar 136 extend outwardly ot tlie 
housing 135 througii slots 137 formed iii 
5 the wall of tlie Jxousiiig. The outer eud 
of the bar 13G ii? lulapted to engage the 
roller 129 of the iiwitch lever 128 aud to 
move the latter to its switch-opening* 
position when this bar is shifted up- 

10 wardly, as viewed in h ig. 3. 

forward ix)tation of tlie sorei\ '>?U uud 
of the rotor 130 is in a clockwise clircc- 
tion, as viewed in I^'ig*. .'5. During- this 
clockwise rotation ot the rotor 130, v\'hicii 

15 occurs while the mateiial is being dis- 
charged from the ux)paratus, the out- 
wardly extending £auge of the biacket 
133 on the metal baud 132 abuts the 
upiper side ot a lug 138, as viewed in 

20 Fig'. 3, which extends ieftwardly froiu 
the slide bar 13G. Engagement of the 
bracket 133 with the lug' loS prevents 
further rotation of the band 13.;: ami 
frictional material 131 attached thereto 

25 in a clockwise direction with the rotor 
130. The rotor 130 and si.rew 20 with 
which it is connected may thus continue 
to rotate in a clockwise direction wiule 
the bracket 138 of the split band 130 

30 holds the slide bar 130 in its dowuvv-ard 
limiting position, as viewed in iig\ 3, 
which IS estai>lished by engagement ot a* 
stop 139 carried by r-ke slide bar, with 
the housing 13-3, as illustrated in Fig. 3. 

35 Thus, dui'ing ami following a discharge 
operation of the machine^ ihe contacts 
(not shown) of the switch 127 are main- 
tained closed. 

The switch 127 is provided with a 

40 terminal 140 Fig\ 1, which is connected 
by the conductor 128^ with the center 
terminal 121 of the motor 53. Auother 
terminal 141 on the switch 127 is con- 
nected by the conductor 126 with the fixed 

45 switch, contact element 125 which is 
adapted to be engaged by the movable 
switch element 120 when the solenoid 124 
i.s de-energized. Engagement of the 
movable switch contact element 120 with 

60 the hsed element 125 completes a circuit, 
when the switch 127 is closed as above 
described, through tlie motor 53 which 
drives the motor in a reverse direction. 
This reverse driving- circuit is established 
■ 55 by current supplied £rom the conductor 
117 of the power line to the terminal 115 
of the motor 53, through the motor and 
from the terminal 121 of the motor 
through the switch 127, conductor I2(j, 

6Q engaged switch elements 120 :ind 125, 
and through a <-onductor 142 leading- 
from the movable switch contact element 
120 to the conductor IIS of the power 

g5 A reveriee operation of the motor -^o 



rotates the rotor 130 in a counter-clock- 
wise direction, as viewed in i'ig- 3, and 
the iplit band 132 and frictional material 
131 are carried with it in a i:ounter-cIock- 
wise direction, briuyLii»i* tbe tlauge 134 70 
into engagement with the lower side ot 
the htg* 138. Further couuter-clockw-ise 
rotation ot the split baud 132 and braclcet 
i:J4 shifts the slide bat upwardk, as 
viewed in Fi.u. uotil a sIum* llo 75 
juouuted on the ;li(Ic i:at t-a<>:;»ge- ilir 
wall of the ]um^iug 135 n» i-^Ui^disb iko 
limitiui*' u]^v\'ar<l .sosititHi v\' riie liar. 
As the slide bar 18(1 is luti/cd iq its ex- 
trenie iipv. lU'tl jiiijiiiu;^ [m-iiiu:L, . ii'wt^ii 80 
in Fig. -J. its external eini iH»rtii»ii cn:^ages 
tlie roller 129 tin" <\yu-'h iev^r 128 an 1 
rotates the latter to it> off i>i'^iti<m. ther*-- 
by breaking' the circuit t'» tlie termiual> 
121 and llo of the motor ^^-l. When the 85 
circuit leadiiig' to ihc nioVi»r TcruunaL 121 
and 115 is thus broken, reverse drive 
operation of the moror aiMi st rew 20 i^ 
disco ntiiiued. The duiution t»f tbe re- 
verse drive operation may be i^redeter- 90 
juined by suitably locatiiig J be bra<.-kets 
133 aud 134 in anuularlA >: a' ed relation- 
ship with respect iu eacli utlf r. DuriuiT 
initial drivings oi' tbi» apj/aiiiiu- in a for- 
ward di:- 1 'barging' direction. \'hr l»iKket 05 
133 en-ages the u^jper rsi'l^^ <ri the lug Ir^S 
Lind returns the slide Ivai I3^» i.; i's I ^wer- 
niost position, illii^trnlvMi in Fig- -"5. 
causing' the swit<-h ^e • lo^tnl in 

preparation ior the iie->< r^^v.^i^v diiviag |00 
operation wbivh does iiiinu'd lately 

taJvO place i iiasnnicli a-- '» ." - i -'v!} * J}- 
taets 120 and 12') ; re -.-Mate.! •luring 
tlie forward drive ot ibe motor •"^•3 aud 
screw 20. as hereiuiifier ;.tc;i.» le,>r!y setj^Qj 
forth. 

The controi apparatu.-- iiu-liides liieaui 
for automatically starting the motor in 
its forwiird driving operation when the 
nozzle lo of the injecting unit is broxight no 
into loiold-filling' relationshii> with res- 
Tiect to the inlet 85 of the mold 75 at the 
commencement ot* ;i mold-filling opera- 
tion. This control apparatus also func- 
tions to discontinue the forward drire of 
the motor when the mold is filled and to 
initiate a Veverse drive operation of 
the motor. As previously set forth, uinm 
completion of filling of the mold, the 
iiozxle 15 is ext(»nde(I in response to pres- ^20 
>ure of tlie material in IIh^ mold and this 
extension of the nozzl** is ncconimodatetl 
hy p?.votal movement of the injecting 
apparatus in a elockwise di reft ion, as 
viewed in Fig*. 1. about its pivotal a:xi>* 126 
74. Thi^ rb.H-kwise pivoial movemenl <d 
thkz injecHng- nnit occxus against f he {lui<l 
pressure on the •»ndersi<lr» ot tbe piston 
no and therefore the iniecting unit is 
urged by the pir?*on in -mi aii!i-'.Iock- 130 
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Tvise directioUj Nvkioli uetian tends to 
cimti'act tlie nozzle 15. Sucb. iioii traction 
of the nozzle takes place as tlie material 
in the mbkl shriuks during- setting, tkus 
5 comijeusutiug lor sliriukage aad main- 
tainiiig* pressure on tlie contents in the 
moid in the manner previously set forth. 
Duiiug" sudi contructi un of the nozzle 
the ai)l)aratus is moved t(^^vards its mold- 

10 tilling* relatiau.shi]) wilh respect to (he 
riHild, and nio vision i.^ made in the con- 
tml apparatu:^ tor i>reventiug* unintended 
inifaC'ion of the inoid-filiin;g' oycle during' 
tliis relative aiJproaching* movement of 

15 die injecting unit and mold, which Ls 
relied upon tu contract the nozzle and 
displace moldable compound from with- 
iu it. 

The foregoing' t'luictionb are aocom- 

20 plLshed by the control system which, iu 
addition to the above described a^ppara- 
tiis, inchules a switch, generally desig- 
nated by the numeral 144, Tig. 1, having 
fixed contacts 145 and MG and a movable 

25 contact element 147. The juovahle contaot 
element 147 is engageable by the operat- 
ing lever 107 of the valve mechaidsm 104. 
and is adapted to be moved thereby into 
cl<)sed position witb respect to the coii- 

30 tncts 14") and 14(), when fluid pressure is 
ndiaivted by tiic valve 104 to tho lower 
t'ud ot* the 'Cylinder 98. The fixed con- 
tact i4t) is connected In'' a conductor 148 
u ilh one conductor li4U ot a contnd ijower 

35 line. The other tixed contact 145 of the 
i^witch 144 is connected by a conductor 
['){) with a solenoid coil 101. Shiftably 
uu)unted withiu the solenoid coil 151 is 
an armature lo*^^ which is normally yield- 

40' ably urged leftwardly. as viewed in Eig. 
j, by a spring ll-j'^'. Fivotally mounted 
Oil the left end ot the armato© il52- is 
a dog 153 w'hich is adapted to cooperate 
with a ratchet wheel 154 journalled on 

45 a bracket 155 which is carried by the 
injecting unit. The coil 151 and spring 
153^ are also mounted on the bracket 155. 
The ratchet wheel 154 has a hexagonal- 
shaped blo(dc of electrical insulating- 

50 material 456 co-axially mounted upon it 
and fixed to it. Alternate sides of tbe 
hexagonal block JlSfi are provided mth 
contact elements 157, all of which are 
• connected with a conductor 158 which is 

55 in turn electrically connected with tbe 
conductor 150; A brush-like contact 
{dement 100 mounted on the bracket 155 
is electrically connected by a conductor 
\CA Avith a sWilch (contact element 
60 of a switch, j^vne rally designated by the 
uunieial 1C6. The switch '1<G3 has a- 
movable contact element 164 which is 
mounted on anvl adapted to move with the 
injecting unit. The switch contact, ele- 
6St ment 162 is mounted on the mold .struc- 



ture 75 by a resiliently yieldable strip 
165. 

In order to complete a circuit through 
the coil 151 only when the mold and in- 
jecting unit are in a predetermined close 70 
relationshii> with respect to each other, 
such as is prod\iced by the relative 
apx^roaching movement of the injecting 
unit and mold which <iccurs during con- 
ti^action of the nozzle, a- switch, gcner- 75 
ally designated by the numeral 16G» is 
^provided wlii(di ha.s a movable contact 
element 107 mounted on the injecting 
unit and a relatively tixed contact ele- 
ment 1U8 mounted on the. mold. 80 

The contact element 107 is electrically 
connected by a condxictor 169 with the 
other tenninal of the coil 15 1. The 
s^svitcli contact element hG8 is electrically 
connected by .a conductor 170 with the 85 
other conductor 171 of the control power 
line. 

Movable switch contact element 1()4 of 
th& smtch 163 is connected by a conduc- 
tor 172 with a movable switch element 90 
173 o£ a delayed action relay, generally 
designated by the numeral 174. A fixed 
contact element 175 of the switch of the 
delayed action relay 174 is electrically 
connected by a conductor 176 with one 95 
terminal of the solenoid 124 by which, 
the forward and reverse drive evstablish- 
ing switch, previously described, is oj>er- 
ated. The other teriuinal ot the solenoid 
124 is connected by a conductor 177 with IQO 
the conductor 17 1 of the control power 
line. The delayed action relay 174 in- 
cludes a spring 17S whiidi normally urges 
the movable element 173 to its open posi- 
tion. This delayed action relay also iu- 105 
eludes a solenoid (.'oil 179- havin;^' one 
tenninal connected by a condmtor liSO 
to the conductor 177 which leads to the 
conductor 171 of the control powder line. 
The other terminal of the solenoid 179 110 
of the delayed at.-tion relay is connected 
by a. conductor 181 with the niovable 
switcii element 164 of the switcb 1C3. 

The solenoid 118 which operates the 
valve 114^ of the injecting apparatus has: 115 
a- terminal 182 electrically connected by 
a conductor il83 with the*^ conductor 17G 
and it has another teiiuinal 184 connec- 
ted by a conductor I80 with the conduc- 
tor 177, _ 120 

In operation of the improved injection 
molding ai>paratus and its control system, 
the followdn^' sctpience o^^ ste])s and 
operations occur. As shown in Fig. 1, 
the appaiatus ami ' ontrol system are in 125 
conditidu to drive the screw 20' i'n its 
forward discharg-e tlircction in order to 
nil the cavity of the mold witb moldable* 
material and the valv(» 14* is opened to 
accommodate the discharge of such mold- 130 
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able material. The injecting' unit liad witli relative shifting* of the iujecting" 

thus been previouslj- mored to the po:>i- lipparntus and Jiiold into inoid-iilling" 

tion shDv.-!i in Fig-. I by operation of the rehitiouship, the valve IV is upene<l aud 

control lever 107 of the valve mechanism the motor 33 i>: cuDflitioned to drive the 

104 which admitted fluid to the lower end screw iu its iorward dis'.duir^^iuij direc- 70 

of the cylinder dS. A.s the lever 107 was tion. The valve 14' reiuaiii.s up'en and the 

moved to the i)os:ition shown in Fig*. 1,, it motor 58 continues to drive the screw '20 

closed the switcli [4A and as the injecting* until the mold is iilled: T'pon comple- 



10 ship witli jes[)ecr U) the mold Uy tlie sure applied by tlie discharg-ed uioldable 75 
action of the fd^foii liU, the svriteh 160 mateiial urg-es (he i'njecting* unit in a 

^vas c-hised. Tiiis established a circuit: clock^vise direction about its J)ivut 74 and 

froui the coiKlucLor 149 of tlie jjuwer line against the action ut the piston 99. there- 
tliroug-h the coil^ loi to the conductor 171 by accoiuuuulatiu'i- extension of the ex- 

15 of the i>ower line, thus energ-izing- the tcnsible nozzle 10. This relative i)ivot;ij go 

coil 1-31 and consequently moving* the inovement or the injecting' unit and mohl 

armature 152 rightwardly against the causes both switche.^ lU-3 and lUG to open, 

action the spring- l->3^ This action When the switch 108 is opened the coil 

caused the doj? loS to index the ratchet 179 of the delayed action relay 174 is 

20 154 a distance corresi'onding" to one tooth de-energized and" the spring- 178 of this 80 
of The ratchet, thereby briugino^ the con- relay separates the switch (contact ele- 

tact element 157 on the hexagonal block ments 173 and 175. Thus, the supply 

loO into enga.gement vvith the brush con- of cuiTeut to hoth the valve control coil 

tuct element 100. This indexing of the J 13 and the reversing' switch control coil 

25 ratchet occuri-ed tluriug- the relative 124 is discontimied. The spring- 11*3 90 

approaching' movement at the injecting* sliifts the valve 14^ to its closed position 

unit and mold and during- the same and the spring- 123 of the forward antl 

aproachiiig* uiuveiuent the switch 103 was reverse drive control switch .moves the 

also closed. Eugag-emeut of a contact mo\^able contact 120 into eng-agement 

30 1-37 on the hexagxm;d block 150 with the with the fixed contact 125. Since, us 95 

hrush contact eleuieut 100 and iclosing' ahov#i desci'ibed, the switch 127 is closeii 

of the switch 103 supplied current from iollowing forward drive operation of rh»? 

the conductor ]-±[i of the contnd power .screw 20, the motor 53 is reversed ior a 

line through the conducvors 150, 158; 101 predetermined period oi reverse driving 

30 ami 181 to tlie coil 170 oi: the delayed operation. This reverse driving- ot ihej^QQ 

action relay 174. After the predeter- s^.rew 20 by the uiotor 53 relieves the 

mined intterral recpiired lo operate the pressure upon the nu)ldablc compound in 

delayed ufti.ui relay 174, a circuit was the injecting apparatus on the upstream 

also completed through the >witch ele- .>ide t>i the valve 14* thereof. Relieving 

40 nie-its 173 aud 17=5 ot the delayed action 01 the juessuie on the moldable materia] 2Q5 

relay 1<4 to the coil 124 of the direct and :jt this location in the apparatus prevents 

revffri,e drive control switi h. Excitation unintended setting ot the compound in 

of the coil 124 moved the movable switch the apparatus, as clearly set forth in the* 

element 120 into engagement with the alx)ve mentioned British Patent Specifi- 

45 fixed switch element 122.. thereby estab- cation (UJ5,SC7. HQ 
lishing the forward drive ot the motor After the motor has driven the sfrrew 

53 and screw 20. All of the foregoing iu its reverse pressure-relieving diredion 

c ontrol operations, as previously stated, for- a predetermined interval establi.shed 

took place as the injecting unit and mohl by the control s^vitch 127 and its previ- 

50 came into mold-filling relation and ously descrihed operating mechauif^m, 

during this relative ap]jroaciung move- operation ot the motor is diseontini:(?d 

ment of tlie injecting urat and uiold a ^ml the content of the mold is soIidine«l 

circuit was also completed through the either by heating ii the moldable material 

solenoid 113 which controls the valve 14* is of a thermo-setting nature, or by cool- 

55 of the injecting unit^ this latter circuit jug. {£ it. is thermoplastic. During this -j^gO 

being completed hy reason of the closed soli di lie a tion of the mold content, the 

conditions of the switches 144, ratchet fluid pressure on the under side of the 

switch haviug contact elements 100 and piston 99 continues to urge the injecting 

157, switch 103 and the switch of the unit in a counter-clockwise direction 

00 delayed action relay including contacts about its pivot 74. thus tending to con- 125 

173 aud l7o. trrtct the extensible nozzle Vb\ which 

From the foregoing descrit ion of the action maintains the contents of the mold 

manner in which the control apparatus under pressure. Any shrinkage of the 

wp.^ placed in the condition shown in material in the mold which occurs during 

65 I'ig. 1; it will be seen that coincidental its solidification or setting is compensated 130 
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for by contriiction of tke uozzle and dis- 
placement of coitipoiiud froiiL :\vit]iia it. 
As tke nozzle contracts, the injecting unit 
approaches the mold and tke switches 1G3 
5 and IGG are closed again. It is uo-t 
intended that circuits be re-establisked 
through the coils 113 of the discharge 
valve operating mecha-nism and 124 of 
the forward and reverse control switch. 

10 for opening- of the valve 14^ and further 
operation of the screw is not desired at 
this ^stage. The control mechanism 
g'uards against this occurrence by break- 
ing the circuit at the ratchet control .unit. 

15 When the switch l^OG is opened in re- 
sponse to pressure of the contents of the 
mold folio vying completion -of a mbld- 
hlling operation, the solenoid 151 of the 
ratchet mjeehajiisru is de-energized and 

20 tke spring 153^ shifts the armatiu'e 152- 
ieftwardly, as viewed in Fig. 1, to posi- 
tion the dog for performing: another 
indexiug operation. 

The moment contact is re-established, 

25 daring contraction of the nozzle, between 
tke contact elements 1.G7 and 1-68 of the 
switch 106, current momentarily Hows 
through tke coil iol and shifts the arma- 
ture 152 leftwardly, thus indexing the 

39 hexagxjnal block 158 one step which 
brings the brush contact IGO out of en- 
gagement with the contact member 157 
iind into engagement with one of the sides 
of the hexagonal insulating block 150 

36 which is disposed between two successive 
contact elements 157. During* that in- 
ter^'al of time the coil 151 is excited for 
the purpose of indexing the ratchet 
mechanism, current is al^=o sTtpplied to 

40 the coil 179 of the delayed action relay, 
but since the delayed action relay is pre- 
determined in construction to rec.|uire ai 
greater length of time to close the switch 
of the delayed action relay than that re- 

45 quired to . index tke ratcket media nism 
one step, the circuit is interrujited be- 
tween tke brusk element dGO and one ot 
tke conta(jt elements 159 of the ratchet 
mechanism before the contacts 173 and 

50 I'Tloj of the delayed action relay are closed. 
Thiis the latter contacts are iiever closed 
while tke brush element 160 is not en- 
gaged with one of the contact elements 
150 o£ the ratchet mechanism and, 

55 accordingly, the control system permits 
approaching movement of tlie^ injecting 
unit and mold during contraction of the 
nozzle 15 without bringing the motor 53 
into operation and without opening the 

60 valve 14^ The control system therefore 
causes operation of the motor 53 in a for- 
ward driving*' direction and produces 
openiiig of the valve 14^ during only 
every , alternutt- relative approaching 

65 movement of the mold and injeoting- unit. 



The control system however assures dis- 
continuation of the forward discharge 
driving' operation of the motor 53 and 
closing of the valve 14^ each time the 
mold and injecting unit undergo relative 70 
separatoi'y movements. 

When the material in the mold has 
been solidified to a desired extent, the 
operating lever 107 is rotated manually 
in a counter-clockwise direction, as 75 
viewed in Fig. 1, to suiJ-ply £uid pressure 
to the upper end of the cylinder "98 thus 
rotating the injecting unit in a clockwise 
direction about its pivot 74. The switch 
144 is opened as a result of the counter- 80 
cluckwise rotation of the lever 107 and 
supi^ly of current tu tke coil 151 of tke 
ralcliet mechanism is consequently dis- 
continued, permitting the spring 153^ to 
urge the axnnature IS'yZ leftwardly in order 85 
to condition the dog 153 to perform 
another indexing operation uiDon the 
ratchet wheel 154 and hexagonal block 
15,0 for the pvirpose of re-establishing en- 
gagement of the brush contact element 90 
160 with one of the contact elements on 
the insulating block 156 t<j pre-set the 
control system for another cycle. 

In the event that the relative approach- 
ing luovement of tke injecting* unit and 95 
mold, which occurs (during contraction 
of the nozzle following- filling o£ the 
mold, is insufficient to engage the con- 
tacts of the switches 1163 aaid 166, ;no 
Xnecaution is recxuired to i^reveut tmin- 100 
tended opening of the valve 14* and 
energizing of tke motor 53 but in this: 
event; the ratchet mechanism is not 
advanced to bring tke brush contact 160 
into engagement with a blank side of the 105 
hexagonal block Idij. Thus when the 
switch 144 is subsequently closed at the 
beginning of the next molding cycle, the 
ratchet mechanism will be advanced one 
step thereby breaking the circuit between HQ 
thei brush contact - 100 and onei of the 
contact elements 157 of the hexag>onal 
block 156. This, condition can be 
corrected by oi)en.ing and closing the 
switch 144 without moving the valve Ho 
handle 107 sufficiently to effectively 
change the setting of the In^lraulic con- 
trol valve 104. 

Having now particularly described and 
as(;ertained the nature of our said inyen- 120 
tiou and in what manner the same is to 
be performed, we declare that what we 
claim is: — 

h. A nozzle for conveying moldable 
material from an injecting unit to a mold 125 
inlet, comprising a body portion secur- 
able to said injecting iiiiit and kavin^i* a 
passage therein, an outlet portion shift- 
ably mounted in telescoping relationship 
with respect to said body portion and .^.30 
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liaTing- a passag-e comraunicating with 
tilt? passage of said body portion, and 
meiivs for limiting' relative slufting" ot* 
Si) id body and outlet portions in respec* 
5 tively opposite directions. 

2. A nozzle ior conveyiug' moldable 
material from an injecting' unit to a mold 
inlet under pressure, comprising an outer 
body part se curable to said injecting unit 

10 and liaTing a i>assage therein^ an inner 
tubular outlet portion slidably mounted 
iu ciose-titting relationship in the passage 
oj" said body jpart and extending beyond 
the outlet end thereof^ said inner tubu- 

15 lar portion of said nozzle having an 
extremity shaped to fit in pressure com- 
miiuicating relationship witli said mold 
inlet and being shirt able outwardly of 
said body portion by pressure on" the 

30 moldable material in said nozzle upon 
completion of filling of said mold, said 
inner tubular ijortiou being shiftable in- 
wardly from its extended position for 
displacing material from said nozzle into 

2b said 'mold to maintain pressure on and 
comx)ensate for shrinkage of the material 
tlierein. 

3. A nozzle as claimed in claim 1 or 
2, in which a shoulder is provided in the 

30 passag;e of said l>ody imrtion extending 
inwardly of said jjassage, said outlet 
portion having an extremity engageable 
with said shoulder of said body j^ortion 
for holding plastic material from flowing 

35 between said body and outlet portion. 

4. A nozzle as cdaimed in claim 1 or 2, 
in vrliich si)aced opposed internal 
shoulders are i^rovided extending in- 
wardly of said passage of the body por- 

40 tion, said outlet portion having a head 
portion disposed between said shoulders 
and 'provided with abutment surfaces, 
one engageable in sealing relationship 
with each of said shoulders, respectively, 

45 for obstructing^ the flow of moldable 
material between the adjacent surfaces of 
said body and outlet portions of said 
nozzle. 

5. Apparatus for injecting moldable 
60 material into a mold having an inlet 

inclxiding an injecting unit provided 
with a discharge xmssage and a nozzle 
and means for displacing material there- 
through, said apparatus comprising a 
55 valve adapted to close said passag^e, means 
relatively sliiftably mounting said inject- 
ing unit and moid for bringing said 
nozzle into and out of mold-filling rela- 
tioiishiii with respect to said mold inlet, 
.60 and mechanism for relatively urging said 
injecting unit and mold toward "their 
mold-filling relationship, said nozzle 
being constructed and arranged as 
claimed in any of claims 1 to 4. whereby 
65 said outlet portion of the iipzzle is mov- - 



able outwardly with respect to said body 
portion by the pressure of the material 
in said nozzle when said mold is filled and 
movable inwardly b}- the action of said 
mechanism for niuintuiniug lu^essuie upon 70 
the contents of said mold and displacing 
material iroui said nozzle into said molu 
to compensate for shrinkage of the 
jnaterial riiereiu when said vnlve is 
closed. 75 

*J. Ai>ivarutu.<t, as dainaeJ in claim o, in 
which means is provided in said inject- 
ing unit for dischurgiug material through 
said passage, mechanism for driving said 
means, said mold and injecting unit being' 80 
relatively movable to accommodate ex- 
tension oi: said ourler portion of said 
nozzle relative io said l^otly j)oriion of 
sai'l nozzle in res^»un-e pressure of the 
iiMiterial iu suiil nuzzle upon complete 85 
tilling oi >aiu niohl. mcijus for discou- 
tiuiiing opera liun of saifl driviiiM. mecli- 
aiiisin after sairl ii;ol-! lias ''eeii filled, and 
mnans relati-zely uruiny ^lud injecting 
unit and mold l(»Wiir<l eavli orher for con- 90 
tracting said nozzle to displace material 
llierefrom into sai*l mold during shrink- 
age ot tlie materia] in tl;c mold following 
filling thereof. 

7. Apparatu- a.^ claimed in flaim C, 95 
iji wliioh a control system is provided for 
said driving niechantsni in»duding means 
actuated in resjionse to said relative 
movement of said injecting unit and 
mokl for discontinuing operation of said 100 
driving mechanisui, said control system 
preferably inchuling an^an^^ for closing 
said valve simultaneously witli <liscon- 
tinuing o[)eratiou of said driving mech- 
anism and preferably also means for 105 
opening said valve fand simultaneously 
acfnating said driving mechanism. 

8. Apparatus as chiimed in claim 7, in 
which said control system includes means 
for rendering it inoperative to open said HQ 
valve and to actuate said driving mech- 
anism in resiJonse to the first relative 
approaching movement of said injecting 
unit. 

9. Apparatus for injecting moldable 115 
material into a mold having an inlet in- 
cluding an injecting unit provided with 
a discharge passage and an extensible 
and contractable nozzle and means Un- 
displacing material iherefhrougli, said joq 
apparatus comprising a valve in saicl 
passage, valve tiperating Jnediauisni, 
means relatively shiftably mounting- said 
mold and injecting unit, means in sai<l 
injecf.ing unit for di's[dacing moldable 125 
material therefroin into said mold, driv- 
ing iuechanism for ^aid displacing means, 
said mold and injecting unit being rela^ 
tively shiftable in a separatory direction 
by ilie back pressure of ih^:* material i^ |80 
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said mold ^lien said mold is filled and 
a control system for driving '^T 
. operatiBg. mechanisms nc ludin^ Zellt 

thereby ". to Sd fiSn ^'^^.^^^ '-""^ 
2Q with s^.id nLrSSo^cI duf 

said 110Z5 rte ^''r^,.,?Tl""^i'=^ting with 
tmtU the back pressure aaxises.eSten.4ou 
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of said nozzle, discontiniiino. the unr^ii in 
cation of pressure on said soiTrce subsSn" 

^xteLi^^of ^ pred:t:iitTd' 

°^ ^""^^ solidifying the 

plastic compound in said mold ^ and 
mamtainm.g the pressure upon and com -Ifi 
fafTot^^ or shi:inkaffe of t^he compound 
bv ol^^'^^i^^ solidification therif 

drawings. ^''^ accompanying 

■uuh^i^^ apparatus constructed and 
dicSl operated substantially as 45 

Uescubed and shown in Pigs. 1 to 3 and 
7I J' ^^ofompanying drawings? 
h teStct as described 

drawing! accompanying- _ 

Dated the 23rd day of April 1^4.7 
For : CHEYSLER COE.pSRlTro& 
Stevens Langner Parry and Rollinsoi, 
n v\^''^ Afe'^iits, 
■j/y. Quail y C0T,rt Chancery Lane, 

lU), iast ils) Street, New York 17. 
Xew York. U.S.A. 
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